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Abstract 
We report a simple synthesis process of the superconductor La(La0.15Ba0.85)2Cu3O7 by the conventional 
solid state reaction method in normal conditions of pressure and temperature. The X-ray powder 
diffraction (XRD) showed a polycrystalline sample and the analysis by Rietveld Refinement revealed that 
the structure stabilized into orthorhombic (Pmmm) phase (cell parameters a= 3.9075 Å, b= 3.9199 Å and       
c = 11.7433 Å).Magnetic moment measurement indicates that the compound is superconductor under the 
onset critical temperature (Tc) of 40 K. 
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1. Introduction  
Initially it was of interest to prepare a single phase of La-123 compound, and intensified when Tallor and 
Flower [1] predicted for this compound a Tc of 100 K, based on the Tc increased with the size of the 
lanthanides in   Ln-123 system. In some studies it was reported that LaBa2Cu3O7 (La-123) has an 
orthorhombic structure with a Tc of 90 K [2]. 
  
Consequently it was reported that the preparation of single phase La-123, in oxygen or air was not 
possible due to the rapid formation of the tetragonal phase in solid solutions La1+xBa2-xCu3O7 (xz0) [3] in 
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the relative sizes of the La3+ and Ba2+ (with ionic radio of 1.28 ǖ with coordination number 10 and 1.52 
ǖ, respectively) can make substitutions cationic disorder. 
 
Other report [4,5] suggested that the formation of La1+xBa2-xCu3O7  + BaCuO2 is an intermediate stage in 
the reaction and if one prolong the reaction time then decreases the formation of BaCuO2 and 
LaBa2Cu3O7 phases [6], which is very sensitive to sintering factors such as: processing temperatures, 
atmosphere and time reaction [7]. 
2. Experimental
The La(La0.15Ba0.85)2Cu3O7 compound was obtained by the conventional solid state reaction. 
Stoichiometric quantities of high purity powders La2O3, BaCO3 and CuO were used as precursors, which 
were well mixed and pressed into disc-shape pellets. La2O3 easily absorbed CO2 and humidity when it is 
exposed to air, then we heated in air to 950ºC for 20 hours before to weight.  
 
The heat treatment for La(La0.15Ba0.85)2Cu3O7 compound was the same  as used in reference[8]. The x–ray 
powder diffraction data were collected between 10º and 80º with 0.02º step using a universal powder 
diffractometer, HGZ (CuKĮ radiation). 
  
The magnetic moment measurement was obtained employing a magnetic property measurement system 
(MPMS) attached with SQUID sensor from Quantum Design in zero field cooling (ZFC) process in with 
a external field of 5Oe, for temperatures between 5K and 100K. The micrographs of the sample using a 
scanning electron microscopy (SEM) high resolution FEI Philips XL30 SFEGEI.  
3. Results  
Figure 1 shows the final heat treatment which is very important, because when the sample is cooled up to 
305°C, as the phase transition in tetragonal - orthorhombic, and that temperature produces the 
oxygenation of the sample, and because this process is that the studied compound becomes a 
superconductor material.  
 
0 20 40 60 80 100 120
0
200
400
600
800
1000
305 x 50h in O2
900ºCX40h in air
250ºC/h in air
50ºC/h in air
15ºC/h in O2
T
em
pe
ra
tu
re
 (
ºC
)
Time(h)
  
Figure. 1.  Curve of sintering 
 
A photomicrograph of the surface of the sample obtained by electronic scanning microscopy (SEM) 
Figure 2 shows the characteristic image of a bulk ceramic oxide as a result of the process of 
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crystallization by thermal treatment. The images reveal typical morphologies of ceramics thermally 
treated.
Through the DRX checks the sample notoriously presents a main stage, while it crystalline structure of 
the compound La(La0.15Ba0.85)2Cu3O7, as compared with superconducting LaBa2Cu3O7 (PDF 80-0345)  
indicates an orthorhombic phase with the space group Pmmm. The cell parameters obtained from 
Rietveld refinement are: a = 3.9060ǖ, b=3.9192ǖ and c = 11.7508ǖ, giving a unit cell volume of 
179.886ǖ3 (for Y123 is 173.444ǖ3). 
 
 
Figure 2. SEM image of La(La0.15Ba0.85)2Cu3O7 
 
Figure 3 shows the x-ray powder diffraction and refined patterns corresponding to La(La0.15Ba0.85)2Cu3O7  
It is  RWP = 16.83%, REXP = 7.07% and S = 2.38 values the difference between the experimental and 
calculated values are below these lines (blue). The atomic positions the unit cells are given in Table 1. 
 
Tabla I: Positions of atoms within the unit cell of La(La0.15Ba0.85)2Cu3O7   (space group Pmmm). 
Át Oxi. Wyckoff   X y Z Ocu. 
La +3 1h 0.50 0.50 0.500 1.00 
La +3 2t 0.50 0.50 0.176 0.146 
Ba +2 2t 0.50 0.50 0.176 0.854 
Cu(1) +1 1a 0.0      0.0      0.000     1.00 
Cu(2) +2 2q 0.0      0.0   0.342       1.00 
O(1) -1 1b 0.5      0.0 0.000 0.76 
O(2) -1 1e 0.0      0.5      0.000 0.30 
O(3) -1 2q 0.0 0.0      0.148       1.00 
O(4) -1 2r 0.5      0.0 0.302 1.00 
O(5) -1 2s 0.0      0.5      0.362 1.00 
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Figure. 3. Rietveld refinement of XRD powder pattern  
 
Figure 4 shows the curve of magnetic moment (emu) versus temperature (K) A diamagnetic phase 
(superconducting region) to the critical temperature Tc (onset) = 40K. Much smaller than the LaBa2Cu3O7 
compound that has a Tc| 93 K [9]. As illustrated in Figure 4, note that the diamagnetic signal is only 
saturated at low temperatures, indicating the granular nature of the superconducting phase and it is a 
feature of  bulk samples. 
 
 
Figure. 4. Magnetic moment versus temperature for the range of 5 K to 100 K the compound La(La0.15Ba0.85)2Cu3O7   
 
Summary 
Heat treatment was crucial in obtaining La(La0.15Ba0.85)2Cu3O7  compound,  as a single phase. The 
Rietveld refinement was  performed considering an orthorhombic crystal structure with space group 
Pmmm similar to the La-123 (pure) and cell parameters obtained were a=3.9060ǖ, b=3.9192ǖ and 
c=11.7508ǖ. Magnetic moment measurement confirm a superconducting behavior with a Tc (onset)=40 K. 
The morphology of the grains of the typical of a ceramic compound can be seen through of SEM images. 
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